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[fS^^U (1) 

[it I] 




(1) 



^^-To ] T'^^tt^t'^Vo [1.5-a] euy:^0^#:«r^^^:9-^ tr^;^ 

[W^]^2] t«ffB-j^^ (1) ■e^$*L^<b'^tr**3-^y7'^v;v-2- 
^ V T'n e ^ v*n [1, 5-a] V v > trab ^ 1 icffim<7) sJ^ ;^ si^ z^J^^ 

4 1 1 Xti 2 lc|Bm<^ ^ >^ t- ^ - -b'10APl»J Sr 

la^:^ 5 1 1 Xt± 2 tcfBm<^ six ;^ y ji;^ X ^ - -If lOAmWjSO 

JS^ t- ^ t 1 1- & T ;v >' N *7 - ^ o ?^ X « ^ o 
IW^^ 6 1 lXit2 lcfB^<7> - -If 10Aga#^J 

10 0 0 1] 
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[0 0 0 2] 

mm^±m 1 1 #§B2001-161379<2^^ 
2 ] #^2000-224992t2r^ 

[#ti^:3:i^ 3 ] wo oimisu-^ yyi^^y h 

mWe-Xm4 1 ^iaBS52-134870^^# 
5 ] #gl¥2-131424-^<&# 

FVijishige et al.. J. Biol. Chem.. 274:18438-45, 

1999. 

{$}F<WWXlSk2} Scott et al., Proc. Natl. Acad. Sci. USA, 96:707 
1-6. 1999 : Fujishige et al., Eur. J. Biochem., 266:1118-27. 1999. 

I#^#i^":fcit3] Fujimoto et al., J. Neuroimraunol. , 95:35-42, 199 

9. 

[^^WtXMA] Souness et al., Brit. J. Pjarmacol., 111:1081-8, 
1994 ; Murashima et al., Jpn. Pharmacol. Ther., 26:41-5, 1998 ; Kishi e 
t al., J. Cardiovasc. Pharmacol., 36:65-70, 2000. 
[0 0 0 3] 

:i<:^:^VJL:^Ty-'^ (mr, PDE (phosphodiedterase)^Bl&^^■r^»:l^^i>^^> 
^) it. mfi^}^(Dm.^i'j:mJB\,zm.m^^mt:mtz-tcyclic m (cAMP):5ltfcycli 

c GMP(cGMP)«r^i-;2>^3ilt?^J2>o cm)5 xrjPc(MPtmm,^Tb^ii><r>m^ (OMWi 

adenylyl cyclase iiguanylyl cyclaseKX i) kTP^ XZfQTP-^^i^^^^fL 
. PDEir<J:t?5* -AMP^5' -GMPC:S*Jii$tL;g>o M^tX-K^ PDEtil-ll^-eo^ 
-^fib^M^^^^^X^y). iJ'-f T^^tCcAMPSr^^fiUtc^l-J&jiN cGMP=S:#^6*l 
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10 0 0 4] 

OL^^^f^mm) , PDE4 mM.'Co?D^mm^i^) RzmE5 (mn.^mmmw^ 

[0 0 0 5] 

1999^ twtih, 9y> xm L V ^PDE t L X?DE10h<O^^i!)^-t fi^fiWi 

10 0 0 6] 

PDE10A<7)li h«'m^=^#^L. PDElOA<7)#®PDEia#^J<7)S^tt#14^PP^iffit 
fc:^:^. ytf';^*-;V (dipyridamole) 75^DE10A=Srm«L/^ t<7)iB^ ( l#fF 

^tmii mwf^xm2} ) Tb^i^^a^. mB.^<DBm\iz^^^xitMi^m^mmt^ 

[0 0 0 7] 

L;6^L^ PDEIOA -tVAlx-iS^- (modulator) t LT. ^/•^■-YiJ'UV (mino 
cycl ine) ^^^>^>h ymBMK^m VX^nxh o i: V* ^ 1 ^m.^i!>^h:h 

( [i!fs^=:ficm3] ) <r>^Xh:ho 

[0 0 0 8] 

TSfl— il^ ( 1 ) T-^ $ tL^ tf 7 y n [1, 5-a] ^ 'J v ( 
[0 0 0 9] 

[#i1^:S:ilt4] ) xh^o 4'-e^>3-^ v:/^';;v-2->f y:/nif;ve9v"n [ 

1.5-a] tfU ^ig-Y-T^v^^;^ b (Ibudilast) ^LT^EP^tL. -f7*>?^;^ 

fflv^t,tLTV>;g)o -frv-^;^ bOf^ffli: LT»i, yn;^;j"9->f V >^ (PGI2) <^ 

. D-f 3 PDEBa$f^ffic7){5;i\ tmmm^mY^m ( [# 

ii^:fcife5] ) "^^^mtmzn-t^^m ( [##ll=:fi:m3] ) ^^i-*cii:^> 
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[0 0 10] 
Co 0 1 1] 

^mm(Dmmii. ^^-^>v>m. ^^>^>h>m. r;wy,u^-mxim 

[0 0 1 2J 

lum ^ m^-t ^titt> <D^m 

^^m^i^it. ^^-^>y>m '^^>^>Y>m' rjvy^^^^^^ . 
[0 0 131 

•t^£t>%^^mit, (1) 

[0 0 141 

Ut2] 




(1) 



[0 0 151 
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[0 0 16] 
[0 0 17] 

^"r'^)-^iS.f y>^7;;^ ^ (Ibudilast. 3--r V^^V ;i.-2->f y e;^- 

[1,5-a] tr';':^^) itmrnm^mM. ^m^mMmm^iRx/ruji^^- 

[0 0 18] 
. [0 0 19] 

line— ^5^: ( i ) x-m ^fi^ :^^m^t^!^ it , camp^cgmp ^ t l tpdepjl 

mi^mtrm^ Lfz^^, PDElOAtcM i> 5t v^ga^^-^^^ L;^:o 
[0 0 2 0] 

^'^^o t^oT> -tt^,O^^^c#^fi<,^;;i|^^t-'SPDE10AOffiS^J^±ifa^^^•--^ 
[0 0 2 1] 
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o 

10 0 2 2] 

10 0 2 3] 

[0 0 2 4] 
10 0 2 5] 

'AK^^mimMMKi^ ^Mi^i^i^m.m't^ii^. ^itih<DmKx<:>x:^^m-A^ 

[0 0 2 6] 

1) mm:^m 
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^--j: 7/ 



^itKPQE^ -f '^t>*>PDElA3, PDE2A3, PDE3A, PDE3B, PDE4A4, PDE4B2, PDE4C 
2, PDE4D3, PDE5A1, PDE5A2. PDE5A3, PDE7A2. PDE8A1, PDE9A2, PDElOAl, PDEl 
1A1<^ cDNA(±li bS5^<7)RMJ: •?-?-tL-rtLRT-PCR=SrfTV^^g|L/Co ##ML^vrcDN 
A6&fit=S: Gateway system (Invitrogenth^):S:t^'Bac-to-Bac i^BMU) Baculovi 
rus Expression system (Invitrogentt^)"t?m*TOSf9lC^AL. e6<J<^#PDE 
^-y^^^^^M^'ttio Clfihm.^^x.?dElA3, PDE2A3, PDE3A, PDE4A4, PDE4B 
2, PDE4C2. PDE4D3, PDE5A1. PDE5A2, PDE5A3, PDE7A2, PDE8A1. PDE9A2, PDEIO 

Ai, PDEllAl{±^^^?>PDE^5^ v^n'^ ^m^M\^fzsi9mm(^^m±mi> t < itmrn 

Ifim^J*^ h-til-TM t xn^Y^yy^ -X-mM LfZo a«^mx.PDE3B 

^PDESBjJ' V/n'^ 4r^||3SLfc:Sf9«81ia«rRIPA buffer [150 mM NaCl, 10 ooM Tris 
-HCl(pH8.3). 0.1% protease inhibitor cocktai 1 (Si5a#-^ *. P8849. SigmatfcM 

[0 0 2 71 

-<r>^7;^ hti4 mM^?gt*^Pg6?Jtcl5%DMS0^V^-C4ft:^^ts 15 nM;&^^>4 mM 

1.5 nM;&^ 1^400;^ M) o ^ tt^ :7*v^;^ b?#7^ 10;/ 1 =Sr^ 1 LfcMSl'^® 
?g^[40 mM Tris-HCl (pH7.4). 10 mM MgCl2 ]-e^flLfc[3H] cAMP^> L < 
CGMP50 filRXfmiZ^\^ti\mitm<D^y^h&^m.^^^?m^y^-<^40 //l«r 

96^yu-v\,zmifav. 3ox:x2o^mK}BVfzo ^(Dm5x:'C2^mKJB^^fz 

1 mg/ml 5* nucleotidase (Crotalus atrox venom, Sigmattl^) 25 
^JPt. 30t:t?10^5-P^^/c>L7to mJB^T^. DowexSmCSOO m&^ml Dowex 1x8- 
400 (Sigma Aldrichtt^). 33X Ethanol] 200yu I^t^JDL. 4VX-20^mmmU 
^ L/c^icroScint 20 (Packard^l^) 200 /x 1 ^^SP >f- V- a >- * 
'^7>:5'- (Topcount, Packard1±i^) ^^^^^XM^LfZo IC50^<^#tb fiGraphPa 
d Prism v3.03 (GraphPad Software1±SSl) ^m^^X^fofZo ^<Df^^^0i2 l,z^ 
■to 

to 0 2 8] 
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[1^1] 



1 mm^mmm) \ 


mm. 




PDE 1A3 (2xlO-« units*) 


CAMP 




PDE 1A3 (2xlO-« units) 


cGMP 




PDE 2A3 (2xlO-« units) 


cAMP 


2 At M 


PDE 3 (All) (2xl0-« units) | cAMP 




PDE 4 (All) (2x10-'' units) 


cAMP 


U §Jl* ill 


PDE 5 (All) (2x10-" units) 


cGMP 


2^M 


PDE 7A2 (2x10-^ units) 


cAMP 


0.2j[£M 


PDE 8A1 (2x10-^ units) 


cAMP 


0. 2mM 


PDE 9A2 (2x10-^ units) 


cGHP 


0. 2ii6H 


PDE lOAl (2x10-' units) 


cAMP 


0. 2mM 


PDE lOAl (2xlO-« units) 


cGMP 


2tfM 


PDE llAl (2xlO-« units) 


cAMP 


2/iM 


|PDE llAl (2x10"' units) 


cGMP 


0. 2/^M 



10 0 2 9] 

*:l unit{±pH7.5, 30'C<7)^#T'ei;^M<^)cAMP^> L < l±cGMP«rl^-e7K^t-^PDE 
[0 0 3 0] 

2) 

fiPDElOAl JCJt LT#lc5^v^ffi#f^^ i ^ 75^*99 ^ ^S: o f^o 
[0 0 3 1] 
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[m2] 



PDE 


mm 


IC50 
(uM) 


PDE 


mm 


1 T fy r i\ 

IC50 


PDE 1A3 


cAHP 


40 


PHP ^Al 


CbMr 


>400 


PDE 1A3 


cGMP 


121 


PHP ^ A 9 
rue 


CbMr 


88 


PDE 2A3 


cAMP 


78 


PDP J^A^ 


/•PUD 

CiiMr 


127 


PDE 3A 


cAMP 


124 


PDE 7A2 


cAMP 


115 


PDE 3B 


cAMP 


266 


PDE 8AI 


CAMP 


49 


PDE 4A4 


cAMP 


6 


PDE 9A2 


cGMP 


>400 


PDE 4B2 


cAMP 


6 


PDE lOAl 


cAMP 


3 


PDE 4C2 


cAMP 


11 


PDE lOAl 


cGMP 


1 


PDE 4D3 


CAMP 


6 


PDE llAl 


cAMP 


17 








PDE UAl 


cGMP 


36 



[0 0 3 2] 
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[0 0 3 31 



mm^2 003-3109453 



2002-350804 ^^.^ 

m^^m (1) 

Uti] 




(1) 



iiiiE#2 003-310945 



#^2 0 0 2-3 5 0 8 0 4 ^-z/ : l/E 

KR02111 

¥^15^11^ 26 B 

#M2002-350804 
000001395 

100067541 



#*ii:/MiJTlT|| L:6^it 3-10-4 

^^Vxm. G2 0 OXA. >^ K. ^y^rf^ 



miE#2 003-3109453 



#^ 2002 — 350804 

ta m X m M m ^ 



^Sm-^ [000001395] 
1 . ^W.^M B 1990^ 8^270 



il» ffF :f3 'ik m 

PCT 

[P C T 3 6 ^feXVP C T^!J70) 



4-«o#«5#»!:ov>-ctt. «IS;PCT/l PEA/4 1 eSr^fia-rSwi:, 



©IKSIB-i- FP0 194PCT 



PCT/JP03/1 5315 



(B.^.¥) 0 1- 12. 2003 



«^CD 23 DEC 2004 



<0.^.¥) 0 3. 1 2. 200 2 



Sig#fr^S (IPC) Int. CI' A61K31/437, A61P25/14, 25/16, 2 5/2 8, 4 3/ 
0 0, CO 7D4 7 1/0 4 



1. rwa^^tt, PCT3 5^tcS^#c:o5@^^<i«Stili-ef^*Stt;fcBBHHiSaE»#-efc5. 
lfeJfi»«IlJJfS57* (PCT 3 6*) 0«)e»CBev>2H*i-5. 



3. ^oS*»^:tt)^cro|i»Jll^#1>^Sf^^S^^-c^^S, 

□ «jE$*tT, r:<oS^oS^i8^:*^^fcRt;f/X^ii®H^^ffi«aE^K!JS®^e>fcfrI4r•^tfKi»l»v ai*©«s 
fflXtJf/XfiSIB©^^ (PCT^lJ70.16jSi.tJfJIMi9BIijm6 0 7##M) 

iS^mmiii-5tt5te«i:::T^-rJ: 5 =« vi^a— ^il^;5^IRl)■prl6<c?^^C^^:J:5E?8*xriia5^*^^:ili»-^5y- 
y/^4r-g■^f. (HjfiSDiiMs 0 2-§-#fla) 



4. COSIR^iFaESl^tt, ft©rtSESr-&tf. 

E] i^V«S PCT3 5*G)Jca;t-r53Kfett, iti^ttXttMSIJ;©f«ffl^mtoV^rcoafi|. ^-nSrSf* 



0 4. 0 3. 2 0 0 4 


02. 1 2. 2004 


02|s:Bq$fF/? (IPEA/JP) 

SffiS^l 0 0-89 15 
SCSI»=pftfflB:a;^BHTB 4«3# 


fl^ffFfFSSEW (fflPRofcSJIiilS) 


4C 


9 0 5 0 


Mm » 








®IS## .0 3-3 5 8 1-1 1 0 1 rtiB 


1 3 4 5 0 



«5S:pcT/I PEA/4 0 9 (2004^1^) 



Si$mJSS# PCT/J PO 3/1 5 3 1 5 



n PCTftIiJ12.4»CVN5@Bgl^M 

□ PCT«IiJ66.25LH:6B.3«e:v>5SBR^«IHE 

2. r©g'&ttTIB©tt®SISS:Sfi6i:U^o («fe»6^fe (PCT14^) ©^3£lc:S-:5<ifc'fe-|::iS«-t-«fc«)KtiW$n 



[x] mei%<osBS$tius$is 

m 

m 

m 



IS 



m*. P CT 1 9*©«jfelcS-3#«jE*ttfct)© 



□ HE 



3. □ MjEJIIJcO, TIBO»|RasfiiJei5Slxfc, 



;tr$ti,fct©tffi»fe*i,50-T?, -tOffijEiJStUJfc^'ofctrairU-rf^J^Lfc. (PCTjSIlj70.2(c)) 



m 



* 4. -tOfliSfcJJ: 'superseded' tIBASixSr ti^fcS. 



»5*:pct/i PEA/4 0 9 (^laa) (2004^1^) 



SISttU9#^ PCT/J PO 3/1 5 3 1 5 



ii#«3lttgl^±<OjBIffl^1itt»COV«-r©«fe»l 2^fe (PCT3 5*(2)) iC&V>^MM. 

1. a» 



fr*tt (N) . BS*©ffiffl 1-4. 6 



mmt (I S) ffi*0®H 1-4. 6 

»*©3SE 5 



uffl wffitt ( I A) n^<omm i-e 



2. SrStRtm?^ (PCT^|J70.7) 

Xmi :JP 11-302190 A (SJ®iI5A, ^16) 1999.11.02 

r. fc*s|B«i$^^-cv^s (®^# 10 0 0 21 ),- 

2 : wo 01/40226 Al C*:w**^^^t) 2001.06.07 _ 
^y— 17(5) pp256-62 (1990) 

5o 



ft^ofSHm 5 ^tcia«®5S5gfi, si®isffls#^-e9iffi ^i^ftxm i~3km vxmmis^. 

iix\i^^:LtiK S:ifcltc^^i^Tv^s. 3:^nciB«fe(^ r^^i^^^^hj *T/vy/>-r-^- 

tt. mssiL'wikm^^if^m(Dm^m^(D^mi^hmm^in?>h<D (:stifci~3) -cfosi:^ 

*ft*<^ffiH : 1-4. 6 



«S;PCT/I PEA/'4 0 9 («V«) (2004^1^) 



